
Sonja Loyd 

From: 
Sent: 
To: 
Subject: 

Max Forbes 
Monday, February 18, 2008 8:52 AM 
Sonja Loyd 
RE: LOOP - Outfall 015 

Sonja: 

On Monday, Feb. 18, 2008, we looked over the most recent activity on the Cormix modeling for the LOOP application. I 
am satisfied that the input parameters are correct and that the use of the model is appropriate. DEQ attempted to contact 
LOOP to determine if any changes have occurred in the use of Outfall 01 5; we have no response on those contacts. 
Therefore, the model was run using the parameters of 2002. The results of the modeling will be used in the permit for 
Outfall 015. 

The current application specifies that chlorination is being used on this outfall. 

Max Forbes 2/18/08 

From: Sonja Loyd 
Sent: Thursday, February 14, 2008 10:07 AM 
To: Max Forbes 
Cc: Aimee' Killeen; Scott Guilliams 
Subject: LOOP - Outfall 015 

Max, 

After reviewing the previous CORMIX Model Report for LOOP ran by Steve Tassin, it appears that the previous 
biomonitoring critical dilution (2.89%) was equivalent to the pollutant concentration. Aimee' prepared a new modeling 
report using the same input variables (from the previous model) in the updated version of the CORMIX Model. Based on 
the value calculated for the pollutant concentration in the new report, the critical dilution is 2.80% (after rounding). 
Attached is copy of the new report for your review and approval. Give me a call at X3090 when you get a chance. I'll be 
here until 11 :30 A.M. on today. 

Sonja 

<< File: CORMIX Model Report for LOOP 01 5.pdf >> 



CORMIX SESSION REPORT: 
XXXXXXXXXXXXXXXXXXXXXXXXXXY,XXXXXXXXXXXXXXXXXXXXXXXXXXxXxXXXXXXXXxXXXXXXXXxXXx 

CORMIX MIXING ZONE EXPERT SYSTEM 
CORMIX V e r s i o n  5 . 0 G T  

H Y D R O 1 : V e r s i o n - 5 . 0 . 1 . 0  D e c e m b e r , 2 0 0 7  
S I T E  NAMEILABEL: 

DESIGN CASE: LOOP 
FILE NAME: C : \ P r o g r a m  F i l e s \ C O R M I X  5 . 0 \ L o o p . p r d  
U s i n g  s u b s y s t e m  CORMIX1: S i n g l e  P o r t  D i s c h a r g e s  
S t a r t  o f  s e s s i o n :  0 2 / 1 4 / 2 0 0 8 - - 0 9 : 1 4 : 2 3  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF INPUT DATA: 
............................................................................. 
AMBIENT PARRMETERS: 

C r o s s - s e c t i o n  
A v e r a g e  d e p t h  
D e p t h  a t  d i s c h a r g e  
A m b i e n t  v e l o c i t y  
D a r c y - W e i s b a c h  f r i c t i o n  f a c t o r  

C a l c u l a t e d  f r o m  M a n n i n g ' s  n  
Wind  v e l o c i t y  
S t r a t i f i c a t i o n  T y p e  
S u r f a c e  d e n s i t y  
B o t t o m  d e n s i t y  

= u n b o u n d e d  
HA = 3 7  m  
HD = 3 7  m  
UA = 0 . 0 4 m / s  

F  = 0 . 0 0 9 4  
= 0 . 0 2  

UW = 0  m / s  
STRCND = A  
RHOAS = 1 0 0 5  k g / m A 3  
RHOAB = 1 0 0 8  k g / m A 3  

DISCHARGE PARAMETERS: 
N e a r e s t  b a n k  
D i s t a n c e  t o  b a n k  
P o r t  d i a m e t e r  
P o r t  c r o s s - s e c t i o n a l  a r e a  
D i s c h a r g e  v e l o c i t y  
D i s c h a r g e  f l o w r a t e  
D i s c h a r g e  p o r t  h e i g h t  
V e r t i c a l  d i s c h a r g e  a n g l e  
H o r i z o n t a l  d i s c h a r g e  a n g l e  
D i s c h a r g e  d e n s i t y  
D e n s i t y  d i f f e r e n c e  
B u o y a n t  a c c e l e r a t i o n  
D i s c h a r g e  c o n c e n t r a t i o n  
S u r f a c e  h e a t  e x c h a n g e  c o e f f .  
C o e f f i c i e n t  o f  d e c a y  

S i n g l e  P o r t  D i s c h a r g e  
= l e f t  

DISTB = 2 5 0 0 0  m  
DO = 0 . 2 5 4 m  
A 0  = 0 . 0 5 0 7  mA.2 
UO = 3 . 7 4  m / s  
QO = 0 . 1 8 9 5 0 9  r n n 3 / s  
HO = 1 2 . 2 0  m  
THETA = 9 0  d e g  
SIGMA = 0  d e g  
RHO0 = 9 9 9  k g / m A 3  
DRHO = 8 . 0 1 0 8  k g / m A 3  
GPO = 0 . 0 7 8  m / s A 2  
co = 1 0 0  % 

KS = 0  m / s  
KD = 0  / s  

........................... 
DISCHARGE/ENVIRONMENT LENGTH SCALES: 

LQ = 0 . 2 3  m  Lm = 2 1 . 0 5  m L b  = 2 3 1 . 0 0  m  
LM = 6 . 3 5  m  Lm' = 5 . 4 7  rn L b '  = 5 . 0 8  m  

NON-DIMENSIONAL PARAMETERS: 
P o r t  d e n s i m e t r i c  F r o u d e  n u m b e r  FRO = 2 6 . 5 7  
V e l o c i t y  r a t i o  R  = 9 3 . 5  

............................................................................. 
MIXING ZONE / TOXIC DILUTION ZONE / AREA OF INTEREST PARAMETERS: 

T o x i c  d i s c h a r g e  = n o  
W a t e r  q u a l i t y  s t a n d a r d  s p e c i f i e d  = n o  
R e g u l a t o r y  m i x i n g  z o n e  = y e s  
R e g u l a t o r y  m i x i n g  z o n e  s p e c i f i c a t i o n  = d i s t a n c e  
R e g u l a t o r y  m i x i n g  z o n e  v a l u e  = 3 0 . 4 8  m  (rnA2 i f  a r e a )  
R e g i o n  o f  i n t e r e s t  = 5 0 0 0  m 

* * * * * * * * * + + + * * * * * * * * * * * * * * * * * * * + * * * * * * * * * * * * + * * * * * * * * * * * * , + * * * * * * , * * * * * * * * * * *  
HYDRODYNAMIC CLASSIFICATION: 

*-------_-------__-------* 
I FLOW CLASS = S 2  I 
*----------_-------------* 
T h l s  f l o w  c o n f l g u r a t l o n  a p p l l e s  t o  a  l a y e r  corresponding t o  t h e  l l n e a r l y  
s t r a t l f l e d  d e n s l t y  l a y e r  a t  t h e  discharge s l t e .  
Applicable l a y e r  d e p t h  = w a t e r  d e p t h  = 3 7  m 

~ * * + * + + - + * * * * * * * + * * ~ + * + + * * ~ * * * * * * + * * + * ~ * * + + + + * * + * ~ * * * * + * + + * * * * ~ * * , + * * * + * * * * ~ *  
MIXING ZONE EVALUATION ( h y d r o d y n a m i c  a n d  r e g u l a t o r y  s u m m a r y ) :  

X-Y-Z C o o r d i n a t e  s y s t e m :  
O r i g i n  i s  l o c a t e d  a t  t h e  b o t t o m  b e l o w  t h e  p o r t  c e n t e r :  

2 5 0 0 0  rn f r o m  t h e  l e f t  b a n k / s h o r e .  



Number o f  d i s p l a y  s t e p s  NSTEP = 1 2  p e r  m o d u l e .  
............................................................................. 
NEAR-FIELD REGION (IJFR) CONDITIONS : 
N o t e :  The  NFR i s  t h e  z o n e  o f  s t r o n g  i n i t i a l  m i x i n g .  I t  h a s  n o  r e g u l a t o r y  

i m p l i c a t i o n .  However ,  t h i s  i n f o r m a t i o n  may b e  u s e f u l  f o r  t h e  d i s c h a r g e  
d e s i g n e r  b e c a u s e  t h e  m i x i n g  i n  t h e  NFR i s  u s u a l l y  s e n s i t i v e  t o  t h e  
d i s c h a r g e  d e s i g n  c o n d i t i o n s .  
P o l l u t a n t  c o n c e n t r a t i o n  a t  NFR e d g e  c = 2 . 8 5 6 9  % 
D i l u t i o n  a t  e d g e  o f  NFR s = 3 5 . 0  
NFR L o c a t i o n :  x  = 2 6 . 7 6  n~ 

( c e n t e r l i n e  c o o r d i n a t e s )  y = O m  
z = 2 6 . 5 4  m  

NFR plurne d i m e n s i o n s :  h a l f - w i d t h  ( b h )  = 4 1 . 1 3  m  
t h i c k n e s s  ( b v )  = 2 . 0 2  m  

C u m u l a t i v e  t r a v e l  t i m e :  5 8 8 . 1 1 6 8  s e c .  

Buoyancy a s s e s s m e n t :  
The  e f f l u e n t  d e n s i t y  i s  less t h a n  t h e  s u r r o u n d i n g  a m b i e n t  w a t e r  
d e n s i t y  a t  t h e  d i s c h a r g e  l e v e l .  
T h e r e f o r e ,  t h e  e f f l u e n t  is  POSITIVELY BUOYANT a n d  w i l l  t e n d  t o  r i se  t o w a r d s  
t h e  s u r f a c e .  

S t r a t i f i c a t i o n  a s s e s s m e n t :  
The  s p e c i f i e d  a m b i e n t  d e n s i t y  s t r a t i f i c a t i o n  is  d y n a m i c a l l y  i m p o r t a n t .  
T h e  d i s c h a r g e  n e a r  f i e l d  f l o w  i s  t r a p p e d  w i t h i n  t h e  l i n e a r l y  s t r a t i f i e d  
a m b i e n t  d e n s i t y  l a y e r .  

UPSTREAM INTRUSION SUMMARY: 
Plume e x h i b i t s  u p s t r e a m  i n t r u s i o n  d u e  t o  l o w  a m b i e n t  v e l o c i t y  o r  s t r o n g  

d i s c h a r g e  b u o y a n c y .  
I n t r u s i o n  l e n g t h  = 2 0 . 8 1  m 
I n t r u s i o n  s t a g n a t i o n  p o i n t  = - 1 4 . 6 2  n~ 
I n t r u s i o n  t h i c 1 : n e s s  = 3 . 4 2  m  
I n t r u s i o n  h a l f  w i d t h  a t  i m p i n g e m e n t  = 4 1 . 1 3  m  
I n t r u s i o n  h a l f  t h i c k n e s s  a t  i m p i n g e m e n t  = 2 . 0 2  m  

............................................................................. 
PLUME BANK CONTACT SUMMARY: 

Plume i n  unbounded s e c t i o n  d o e s  n o t  c o n t a c t  b a n k  i n  t h i s  s i m u l a t i o n .  
. . . . . . . . . . . . . . . . . . . . . . . .  TOXIC DILUTION ZONE S U m Y  * * f * i f * * * * * t * * * * * * f * * * * *  

No TDZ was  s p e c i f i e d  f o r  t h i s  s i m u l a t i o n .  
+ + * * + * + * * * * + + + * + + + * * * *  REGULATORY MIXING ZONE SUMMARY + + * * * * f * f * * f f + * * * + f f * f *  

The p lume c o n d i t i o n s  a t  t h e  b o u n d a r y  o f  t h e  s p e c i f i e d  RMZ a r e  a s  fo l lo$!s :  
P o l l u t a n t  c o n c e n t r a t i o n  c = 2 . 7 9 5 8 8 3  % 
C o r r e s p o n d i n g  d i l u t i o n  s = 3 5 . 8  
Plume l o c a t i o n :  x = 3 0 . 4 8  m  

( c e n t e r l i n e  c o o r d i n a t e s )  y = O m  
z = 2 6 . 5 4  m  

Plume d i m e n s i o n s :  h a l f - w i d t h  ( b h )  = 4 4 . 8 4  m  
t h i c k n e s s  ( b v )  = 1 . 8 9  m  

C u m u l a t i v e  t r a v e l  t i m e :  6 8 1 . 0 2 0 0  sec. 
+ * * * * + + * + * * * * t * t * t t f *  FINAL DESIGN ADVICE AND COMMENTS * * t * + * * * * * * * f * * * * * + f * * *  

REMINDER: The  u s e r  m u s t  t a k e  n o t e  t h a t  HYDRODYNAMIC MODELING b y  a n y  known 
t e c h n i q u e  i s  NOT AN EXACT SCIENCE. 

E x t e n s i v e  c o m p a r i s o n  w i t h  f i e l d  a n d  l a b o r a t o r y  d a t a  h a s  shown t h a t  t h e  
COWIIX p r e d i c t i o n s  o n  d i l u t i o n s  a n d  c o n c e n t r a t i o n s  ( w i t h  a s s o c i a t e d  
p lume g e o m e t r i e s )  a r e  r e l i a b l e  f o r  t h e  m a j o r i t y  o f  cases a n d  a r e  a c c u r a t e  
t o  w i t h i n  a b o u t  +-508 ( s t a n d a r d  d e v i a t i o n ) .  

As a f u r t h e r  s a f e g u a r d ,  CORMIX w i l l  n o t  g i v e  p r e d i c t i o n s  w h e n e v e r  i t  j u d g e s  
t h e  d e s i g n  c o n f i g u r a t i o n  a s  h i g h l y  c o m p l e x  a n d  u n c e r t a i n  f o r  p r e d i c t i o n .  


